Competitive balance in sports leagues is often used to justify revenue sharing agreements. The justification is that competitive balance leads to higher attendance and higher attendance generates more revenues. By sharing revenue, small market teams can afford to pay for high quality talent, assuring more equal distribution of that talent. Unlike US professional leagues, English football operates under a system of relegation and promotion so that at the end of each season the worst performing teams are "relegated" and the top performing teams in the next level down are "promoted". This may serve as an alternative to revenue sharing to maintain competitive balance.
Introduction
Since the early days, professional sports leagues have believed in the importance of competitive balance in maintaining league viability. Competitive balance implies uncertainty of outcome, whether by game or by final league standingswho's going to be the champion? The basis for the belief is that fans prefer a close contest to a foregone conclusion. Consequently, leagues try to encourage competitive balance in the belief that it will maintain or increase fan attendance. Whether teams and leagues are utility maximizing or profit maximizing, fan interest and attendance are crucial to financial viability.
In U.S. professional leagues, revenue sharing has become a common mechanism to maintain competitive balance. Revenue sharing transfers some ability to buy talent from high revenue teams to lower revenue teams. An alternative mechanism, common in European football, is the promotion/relegation approach. With this approach, poor performing teams are removed from the top division each year and replaced by the best performing teams in the next lower division. With the advent of the Premiership in English football, both mechanisms for achieving competitive balance have been implemented in the top division. The promotion and relegation approach is believed to have a significant effect on consumer demand because it adds uncertainty to the league (Siegfried & Sanderson (2003) ). If successful, the resulting improvements should increase match attendance.
In the Premiership, promotion with revenue sharing can be quite a boon for the promoted team. Gross receipts grow dramatically. When Cardiff, Hull and Crystal Palace were promoted to the Premiership at the end of the 2012-13 season they had gross revenues of $27 m., $26 m. and $22 m. for the year. In their first year in the Premiership, 2013-14, they each saw an increase of over $100 m. in receipts. Much of this additional revenue was put into wages; presumably to purchase the contracts of better players. This approach of improved talent and new teams may increase attendance at games in the top league. The newcomers are an uncertain commodity. Relegation, despite parachute payments, will likely have the same, but negative, effects, though cushioned. Whether this talent purchase is win maximizing or profit maximizing over the long-run is not obvious in the first year after promotion.
Competitive balance can refer to the season-long race between teams for a league championship, or the closeness and uncertainty of outcome of given a contest, game, or match (Rascher & and Solmes (2007) ). Contests/games with a higher level of outcome uncertainty are more entertaining, leading to a larger consumer demand for game tickets and broadcasting rights. Previous research indicates a significant positive relationship between competitive balance and game attendance. If competitive balance increases and all teams have a more equal opportunity of winning, then the uncertainty of outcome will increase and game attendance and general consumer demand will increase as well.
The long history of English football has had several disruptions of consequence that also marked large changes in the society. The first disruption was World War I. The league did not operate from 1914 through 1918. The end of the war also revealed the -Lost Generation‖ as over 700,000 young men died and well over a million were injured in combat. Consequently, both players and the potential fan base were drastically reduced. For the purposes of this paper, seasons before 1914 are referred to as -PreWWI‖. The next major disruption was World War II. The period between Great Wars we call -Interwar‖. After World War II, as with after World War I, (PostWWTwo) England experienced significant change; the economy was ravaged, another generation of young men was lost and injured and the Empire unraveled. After the 1991 season the Premier League was formed which radically altered how English Football was managed. We refer to this last era as -Premiership‖. We refer to the period 1946-1991 as -Post2NoPre‖.
In the 113 seasons contested between 1888 and 2014, a total of 66 different teams have played in the top English football division. Teams  66  35  38  52  46   Titles  113  26  19  45  23   Teams with Titles  22  10  9  15  5   Share with Titles  33%  29%  24%  29%  11%   Teams with Top 4 Finishes  40  20  23  31  13 Share with Top 4 Finishes 61% 57% 61% 60% 28%
Despite the apparently low degree of competitive balance, as measured by championship wins and top 4 positions, the Premier league has the highest revenue and spectator attendance of any football league in the world. Since 2013, it has generated about £1.76 or $2.75 billion per year in broadcasting rights. Therefore, the question of why a low competitive balance league can be one of the most profitable and most attended leagues in the world arises. Perhaps previous findings on competitive balance do not apply to the Premier League.
This paper tests the competitive balance hypothesis in The English Football League First Division (known as The English Premier League since 1992) from the 1888-89 season through the 2014-15 season. Competitive balance is measured using three competing approaches and two methods of accounting. We use a total of six (6) measures of competitive balance: 3 types (adjusted Gini coefficient, HHI* and Idealized Standard Deviation) and two methods of counting points (3-1-0 and 1-1-0).
Literature
In The Peculiar Economics of Professional Sports, Walter C. Neale (Walter C. Neale, 1964) provided an extended explanation of why, in sporting leagues, the reduction of competition leads to a decrease of profitability, rather than an increase. Neale's logic is that sporting firms -produce an individual product from the separate processes of two or more firms.‖ Therefore, the game itself is a joint product. This product is complex and includes not only the game but also the sporting event as a whole and all utilities created by the sporting firm such as seats, and stadium conditions. The consumers' acceptance of the product depends on the inputs invested, and the consumers' willingness to consume the product to achieve a stream of utility. A single team cannot produce any of these -streams of utility‖ alone, it must have the cooperation of several more teams or business firms to produce the product, the game. This is then the entry for the role of competitive balance as a potentially necessary aspect of a sports league. If the consumers' utility is increased by watching a close match as opposed to a blow-out, all teams rationally want close matches.
Measuring competitive balance in a sports league has a long history of competing methods. Competitive balance should be seen as distinct from uncertainty of outcome as the former examines league wide conditions and the latter takes a game-by-game approach. Both approaches are often examined in light of fan support, whether attendance at games or in terms of viewership of broadcasts.
Uncertainty of outcome literature generally uses measures of current standings and winning percentages of the teams involved in each contest. Tainsky & Winfree, (Tainsky & Winfree, 2010) , Rascher (Rascher, 1999) and Knowles, Sherony and Haupert (Knowles, Sherony and Haupert, 1992) find that greater uncertainty of outcome is associated with higher game attendance in Major League Baseball (MLB). Surdam, (Surdam, 2009) , finds this result may be dependent upon individual team fan base preferences. In the National Basketball Association, Rascher and Solmes (Rascher and Solmes, 2007) find similar results to those of MLB. Paul and Weinbach (Paul and Weinbach, 2007) find that uncertainty of outcome is associated with higher viewership for National Football League Monday night broadcast. In football, Peel and Thomas (Peel and Thomas, 1988) find a positive association between uncertainty of outcome and attendance in Scottish League football. Jennett (Jennett, 1984) finds the evidence of this relationship to be weak. In English football leagues, across 4 divisions, Peel and Thomas (Peel and Thomas, 1992) find a positive association between outcome uncertainty and attendance. This literature supports the notion that fans like close contests. Most of the above literature also finds a bit of home bias. Home fans like a close game, but with a slightly higher than 50:50 chance of the home team winning.
The empirical literature on competitive balance and attendance finds either a positive or no relationship between the two. Schmidt and Berri (Schmidt and Berri, 2001 ) examining MLB and Hogan, P. Massey and S. Massey (Hogan, P. Massey and S. Massey, 2013) in European Rugby Union find a positive relationship. Scelles, Durand, Bonnal, Goyeau and Andreff (Scelles, Durand, Bonnal, Goyeau and Andreff, 2013) , in French Football Ligue1 and Szymanski (Szymanski, 2001) in English football, across 4 leagues from 1978 through 1998, finds no relationship. Brandes and Franck (Brandes and Franck, 2007) , looking across multiple European football leagues, find no consistent relationship.
These findings are unsurprising in light of the literature on profit-versus win-maximizing owner and league behavior. Peeters (Peeters, 2015) , Vrooman (Vrooman, 2009 ) and Palomino and Tigotti (Palomino and Tigotti, 2000) make it clear that it is not always the objective of owners to maximize profits, some may be more interested in wins. Consequentely, efforts to achieve competitive balance may have different results across leagues, teams and time. It may further be the case that fans are similarly different in their approach to a given sport or team.
Hall, Szymanski and Zimbalist (Hall, Szymanski and Zimbalist, 2002) provide evidence that revenue sharing may improve competitive balance through the expected mechansim for buying talent in the NBA. Dobson and Goddard (Dobson and Goddard, 2004) find that in the absence of revenue sharing, in a profit maximizing league, competitive balance declines.
One possible alternative to competitive balance and outcome uncertain explanations for attendance is the role of the super star. Hausman and Leonard (Hausman and Leonard, 1997) and Berri and Schmidt (Berri and Schmidt, 2006) both document attendence changes associated with superstars. It may be the case that fans like a close contest, but one that features the exceptional talent, or that they simply prefer to watch the exceptional talent. In international football this may translate into fans having a preference for watching national team members, whether from their own country or elite players from other countries.
A central issue of the competitive balance literature is how best to measure it. The Gini coefficient as used by Schmidt and Berri (Schmidt and Berri, 2001 ) is one such approach. In this case, the Gini Coefficient measures the distribution winning percentages. Following Lambert (Lambert, 1993 ) the Gini Coefficient is calculated as:
Where X N, t is the share of possible points received by the N th ranked team, N = 1 → l in year t and 2 xt is the mean of X N, t in the year.
The Gini Coefficient, when measuring income distribution, allows for one individual to have approximately 100% of income while everyone else has 0. In football this cannot occur -a club may win all its games, but cannot win a game played between two other teams. Consequently, Utt and Fort (Utt and Fort, 2002) proposed a modification based on developing as unequal a distribution of wins and losses as is possible in a league. Mizak, Stari and Rossi (Mizak, Stari and Rossi, 2005) provide a simple formulation for this calculation. First the Gini Coefficient is calculated as in Schmidt and Berri (Schmidt and Berri, 2001 ) then a similar calculation is done but with results based on the first place team going undefeated, the second place team losing only to the first place team, etc. Call this second Gini, Gini PI . The modified Gini, Gini Adj. is then:
An alternative measure of competitive balance from the industrial organization literature is the Herfindahl-Hirschman Index (HHI). The HHI, in the case of football, is based on share of league total points: The general HHI was calculated as (omitting the standard multiplier of 10,000):
Owen, Ryan and Weatherston (Owen, Ryan and Weatherston, 2007) point out that this measure is subject to measurement error in sports leagues due to upper and lower boundaries of the calculation. To account for this, they suggest a modified HHI, HHI*. HHI* which accounts for the limits of share of points as no team can achieve 100% of points and the maximum share is determined by the number of clubs. * = 3 * * (
Another commonly used measure of league wide competitive balance is the -Idealized Standard Deviation‖ (ISD) approach. The ISD measure is the ratio of the standard deviation of wins when each team is equally likely to win each match to that of the actual distribution of wins.
where •Xt is the average number of points a club would earn in the ideal equal league, Xi is the number of points the ith club earned and l is the number of clubs. -Games‖ is the number of matches played by each team.
Examining changes in competitive balance across time gives an indication of how the league changes with different policies and regulations. Cain and Haddock (Cain and Haddock, 2006) examine movements around parity in MLB and in English football's top two divisions. They note that MLB is moving towards parity. However, English football is moving away from parity, having moved towards soon after WWII. Lee and Fort (Lee and Fort, 2012) go some way in explaining the -U-shaped nature‖ of competitive balance measures in the English top division by identifying breaks in the data consistent with World Wars and the introduction of the Premier League. Lee and Fort (Lee and Fort, 2005) identify structural breaks in competitive balance measures in MLB.
Whether or not competitive balance is associated with attendance, many professional sports leagues institute a revenue sharing policy to achieve it. Cavagnac (Cavagnac, 2009 ) develops a model which indicates revenue sharing will increase competitive balance. Kesenne (Kesenne, 2006) develops models that indicate the effect of revenue sharing on competitive balance depends on the objective -wins or profits. Szymanski and Kesenne (Szymanski and Kesenne, 2004) , Grossmann, Dietl and Lang (Grossmann, Dietl and Lang, 2010) and Runkel (Runkel, 2011) all develop models where revenue sharing does not increase competitive balance.
Data
The data was compiled from multiple sources. Team performance was downloaded from the Rec.Sport.Soccer Statistics Foundation (http://www.rsssf.com/engpaul/fla/league.html) website. Attendance data was acquired from The European Football Statistics (www.european-football-statistics.co.uk) website. The football season starts in August and ends the following May. To account for the inconsistency between season and macroeconomic reporting periods the mean values for the season were created. The mean values were calculated as rGDP t = (rGDP t + rGDP t+1 )/2, etc. where t is the year of the start of a season. A simple approach was then taken to calculate recessionary periods in a season. If mean rGDP t < mean rGDP t-1 a recessionary period was indicated. These closely match available series for recessions that are dated by year (start of the season) and, where available, by quarter (2 quarters of official recession in a season indicate a recession during the season).
England's long history with football was been interrupted multiple times during the 20 th century. The Pre-World War I (PreWWOne) period was taken as 1888 through 1913. The top league did not operate during the war years, leading to breaks in measured attendance and league play. Because of the dislocation associated with returning to a normal economic and social footing we removed 1919 and 1946 observations from our data. We called the period between wars, 1920-1938 -Interwar‖. After World War Two there were two quite different experiences. In 1992 the Premiership began, leaving two periods: from the 1940 season through 1991, -Post2NoPre‖ and the -Premiership‖ era from 1992. Figure 1 shows season total attendance for the league. Attendance rose steadily up to WWI then experienced a precipitous drop in the Interwar period. This may be caused by war recovery and by the loss of a generation of young male fans. Attendance began to recover around 1928 with an expected dip at the advent of the Great Depression, then continued growth. Both economic growth and demographics may explain this as children born in the Interwar period begin to replace their deceased fathers in the stands. After WWII, as after WWI, attendance was higher than before the war. Mimicking post-WWI behavior, attendance soon declined. After a slight recovery in the 1960s, attendance again declined. Some of this decline may be a result of the hooliganism that infected English football (see Jewell, Simmons and Szymanski (Jewell, Simmons and Szymanski, 2014) ). Attendance then started to increase with the beginning of the Premiership. Given the long stretch of time being considered much may have changed in terms of capacity of stadiums, etc. Capacity of each team's stadium would be useful. Unfortunately, there are two data issues that present themselves. The first is that during much of the time under consideration stadiums featured a -terrace‖ seating approach making the actual capacity of any stadium questionable. The second is that no reliable source exists for seating capacities at all stadia being considered.
Calculating competitive balance in a league with the possibility of tied contests created a complication in that a points system is required as opposed to a simple binary for win/loss. Until relatively recently, points were awarded 2 for a win, 1 for a draw and 0 for a loss (2-1-0). Currently, points are awarded 3 for a win, 1 for a draw and 0 for a loss (3-1-0). Point totals for each team in each season, using both the 2-1-0 and 3-1-0 point allocation methods, were calculated. Multiple measures of competitive balance exist, as discussed above. We calculated the three discussed above (Gini Adj. , Idealized Standard Deviation (ISD) and HHI*) using both the 3-1-0 and 2-1-0 points systems. Figure 2 shows the time path of all three measures using the 2-1-0 points system. The 3-1-0 points system follows similar paths. There is considerable seasonal volatility in each of the 3 types used and each follows much the same path. Table 2 shows correlation coefficients for the levels of measured competitive balance. Though calculated differently, the correlations suggest they are measuring much the same phenomenon. 
Analysis
The analysis proceeds in two steps. First we examine season attendance for the league and competitive balance measures. This is followed by a pooled approach to team game attendance averages and competitive balance. Our main variables of interest, competitive balance and attendance, were found to be non-stationary but trend-free using both the Augmented Dickey-Fuller and the Phillips-Perron methods. In both cases the 1 st differences were found to be stationary. We use the lagged value of -DifCompBalance t-1 ‖ as changes in competitive balance in the league can only be observed in the past. Further, both Akaike Information Criterion and Schwarz Information Criterion indicate one lag is appropriate.
Using OLS, we estimated:
where the X t are control variables for era and macroeconomic conditions. Numerous models with different macroeconomic control variables were examined. Only RecessLongMean was found to be significant. Consequently, only regressions with RecessLongMean are reported. Tests for indicate some limited evidence of heteroscedasticity. To account for this, we used White's heteroscedasticity consistent standard errors. Table  4 provides initial results. Some clarification of possible coefficient estimate signs may be useful. If a competitive balance measure increases, competitive balance has declined. The prevailing theory is that an increase (decrease) in competitive balance should be associated with high (lower) attendance. Consequently, support for the theory would be indicated by a negative coefficient estimate: a higher competitive balance measure means lower competitive balance and so lower attendance. A positive coefficient would be the opposite of prevailing theory and some evidence.
The results provide for an interesting role for competitive balance. All measures of competitive balance are significant and positive. This suggests that a decrease in league competitive balance in the previous year is associated with increases in attendance this year; counter to much of the literature.
Both the Interwar and Post2NoPre coefficients were negative and significant, indicating a general decline of attendance at football matches after both World War I and World War II, relative to changes in the Pre-World War I period. The Premiership control was not significant. The remaining macroeconomic control variable was never significant. Its inclusion, as opposed to other controls, is a consequence of the second stage of the analysis.
With the system of promotion and relegation each season has different clubs and, consequently, a different sized fan base and stadium. In an effort to capture these changes we adopted a pooled approach with fixed effects for clubs. In this case we used differences in the average game attendance for each club in each year. We ran regressions of the form:
where indicates an individual club and -#‖ is either 2 or 3 depending on how points were allocated for match outcomes. With the pooled approach it was possible to include a variable for team performance as well as league competitive balance. We included the year-to-year change in share of points a club received. If a club shows improvement in a year and moves up the league tables during that year it should attract larger crowds. Given the evidence of heteroscedasticity found we adopted White's robust standard errors. Table 5 clearly indicates that all competitive balance measures are largely interchangeable. In the interest of space constraints we use only Gini210Adj. and Ideal310. We match the team point share measure to the 2-1-0 and 3-1-0 approach of the competitive balance in each regression. Several different macroeconomic variables were used as robustness checks. An additional robustness check was the use of random period effects. Table 5 shows these regression results. In all specifications the competitive balance variable was positive and significant as were the measures of team performance. Attendance increases with decreases in competitive balance and increases with club performance gains. The more games played by each team the smaller the change in attendance per game. This may be a result of a fixed fan base with no change in income spreading their leisure dollar over more possible games resulting in lower attendance at each game. Inclusion of this variable is associated with a large increase in adjusted R 2 . Both the Interwar and Post2NoPre periods were generally negative and significant. Of the macroeconomic control variables used, RecssionLongMean showed consistently strong significance and was negative. The weak significance of other macroeconomic variables led to the use of RecessionLongMean in the initial, non-pooled regressions.
The interruptions in play and time path attendance suggest that changes may have occurred in how fans respond to competitive balance. The data was broken into three periods: PreWWOne, Interwar and Post WWII. Using the pooled data approach we ran regressions as before. Table 6 shows these results. Pre-World War I the competitive balance variable is not significant though team performance and macroeconomic variables are significant and of the same sign as for the whole data set. For all later periods competitive balance measures are positive and significant. Recessions are negative and significant through the Interwar period, but insignificant after World War II. Team performance is positive and significant in all periods.
Conclusion
This paper examines the relationship between competitive balance and attendance in England's top level league since 1888. This was done both with league season total attendance and using a pooled approach with team game attendance as the dependent variable.
Our first step was developing an appropriate measure of competitive balance. There are competing measures of competitive balance in sports leagues. We used three of these measures and two point allocation approaches, resulting in six different measures of competitive balance. All six are highly correlated. In the regressions, sign and significance were the same for all measures. This indicates that the competing measures are capturing the same phenomenon.
English football has had four distinct eras in the period under examination: Pre-World War I, Interwar and Post World War II, which has two eras, the second beginning in 1992 with the Premiership's creation. Contrary to United States professional sports we find that increasing competitive balance in the English football is associated with decreases in attendance. This result is consistent across the most of the eras examined; the exception is the Pre-World War I era which showed no relationship between competitive balance and changes in attendance.
One of the difficulties with this paper is our inability to access stadia capacity. Attendance at games may, in many cases run into an upper bound so that increased attendance is not possible. We were using average attendance each year so that an increase, however, slight might still occur, unless all games in a season are sold out. A second, associated problem is that capacities might change year over year. Using the pooled data, fixed effects model with a time trend should mitigate some of this problem.
Improved club performance is a significant predictor of increases in attendance. Unsurprisingly, fans like their team winning and more makes them merrier. This result should be considered in light of the research on uncertainty of outcome that suggests that close matches are more attractive to fans. This latter is not directly tested, but the results indicate that perhaps English football fans are a different breed.
Combining the competitive balance results with those for club performance, it appears that English football fans prefer less competition while their team wins. This may demonstrate a preference for an exhibition of highly skilled talent. The much discussed strong loyalties of English football fans may well hold, but they appear to respond to club performance and league competitiveness.
These results stand in stark contrast to both the perceived wisdom of professional leagues in the United States and the empirical results from United States. Evidence from the United States clearly indicates that increasing competitive balance is associated with higher attendance. Consequently, leagues implement strategies, such as revenue sharing, that provide opportunity for lower revenue teams to maintain some semblance of high quality teams. The Premiership has following US leagues, implemented the same approach. In the case of the Premiership the evidence presented here suggests the Premiership policy of revenue sharing may be counter productive.
English football fans also appear to respond to income changes in a predictable fashion. During recessionary seasons attendance declines, indicating football matches are a normal good. Further, the more games in a season the lower the attendance growth. This suggests that football match attendance is fairly typical as a leisure good. More games played per season implies each fan attends the same number of games, though the fan base is spread over more games.
Examining the statistical results of different eras supports the visuals of Figure 1 . During the Interwar period, attendance declined. In this period England was attempting to recover from WWI which may mean that leisure activities were generally less attractive. This downward trend persisted after WWII as well. The advent of the Premiership seems to have stopped the decline in attendance.
